Background: Despite achieving some success, wealth-related disparities in the utilisation of maternal and child health services persist in the Philippines. The aim of this study is to decompose the principal factors driving the wealth-based utilisation gap. Methods: Using national representative data from the 2013 Philippines Demographic and Health Survey, we examine the extent overall differences in the utilisation of maternal health services can be explained by observable factors. We apply nonlinear Blinder-Oaxaca-type decomposition methods to quantify the effect of differences in measurable characteristics on the wealth-based coverage gap in facility-based delivery. Results: The mean coverage of facility-based deliveries was respectively 41.1 % and 74.6 % for poor and non-poor households. Between 67 and 69 % of the wealth-based coverage gap was explained by differences in observed characteristics. After controlling for factors characterising the socioeconomic status of the household (i.e. the mothers' and her partners' education and occupation), the birth order of the child was the major factor contributing to the disparity. Mothers' religion and the subjective distance to the health facility were also noteworthy. Conclusions: This study has found moderate wealth-based disparities in the utilisation of institutional delivery in the Philippines. The results confirm the importance of recent efforts made by the Philippine government to implement equitable, pro-poor focused health programs in the most deprived geographic areas of the country. The importance of addressing the social determinants of health, particularly education, as well as developing and implementing effective strategies to encourage institutional delivery for higher order births, should be prioritised.
Background
Many low-and middle-income countries are beset by wealth-based disparities in the use of reproductive, maternal, newborn and child health (RMNCH) services and outcomes [1] [2] [3] . Evidence of persistent socioeconomic inequalities has spurred attempts by governments and international donors to address the delivery of health services to the poor and disadvantaged [4] [5] [6] [7] . An established stylised fact is that mothers from higher socioeconomic backgrounds are more likely to deliver in health facilities [1, 3] . Yet, very little is known about the factors that contribute to these inequalities. Such factors could clearly inform targeted government interventions.
In the Philippines, substantial variations in health services and outcomes continue across wealth quintiles despite national reductions in child mortality rates [2, 3] . The country faces significant challenges arising from its geography, income distribution and susceptibility to natural disasters [8] . While levels of coverage for many RMNCH services have increased across the nation, the quality of care is inadequate, particularly for lower socioeconomic women [2, 9] . Recent data, for example, suggest that the percentage of women from the richest quintile delivering their child with a skilled provider was 96 %, compared to only 42 % for women in the poorest quintile [9] . Such discrepancies are common in the Philippines and the factors responsible for the wealth-based utilisation gaps remain unknown. In this study, we focus on the utilisation of institutional birth delivery. This service is a complex intervention provided for a standard purpose and recommended for all women. It requires skilled labour and considerable capital in order to provide 24-h functioning facilities. Consequently, institutional delivery can usefully represent facility-based care for RMNCH more generally.
The aim of the paper is to examine the extent to which observable factors explain the overall differences in the utilisation of facility-based delivery. To address this question we used data from the 2013 Philippines Demographic and Health Survey (DHS). The survey captures a wide range of variables on the utilisation of health services and collects basic demographic, socioeconomic and health data. A recent study [3] similarly sought to assess the contributions made by household and individual factors to wealth-related disparities in the use of institutional delivery services. However, that study utilised the 2008 wave of the DHS and decomposed concentration indices. We apply a Blinder-Oaxaca decomposition analysis [10, 11] . Initially developed in the labour-economics literature, the Blinder-Oaxaca technique has gained some popularity in research related to health services and outcomes [12] [13] [14] [15] . The method is employed to decompose wealth-based differences in facility-based delivery into the portion attributable to differences in observable characteristics and the part due to other factors. To account for the binary dependent variable, we utilise a nonlinear variation on the decomposition method introduced by Fairlie [16, 17] .
Methods

Data
Data from the 2013 Philippines DHS were utilised for the purpose of this study [9] . The tenth in a series of cross-section surveys conducted by the Philippine National Statistics Office, it utilised a stratified two-stage cluster sampling scheme and provided representative population descriptions at the national and provincial levels as well as for urban and rural areas. The survey sampled women aged 15-49 years, with a barangay (i.e. the smallest administrative unit in the country equivalent to a village, district or ward) or part of a barangay selected as primary sampling units. Fieldwork was conducted from August to September 2013. A total of 14,804 households were surveyed at a response rate of 99.4 %. Among the households interviewed a total of 16,155 women were surveyed, of whom 10,125 have had children. A number of questions pertaining to pre-natal and post-natal health care and services are limited to the mother's last birth to have occurred in the five years preceding the survey. This yields a total sample of 7,216 birth-observations, with missing data reducing the sample to 7,121; with 2,266, 1,607, 1,334, 1,099 and 815 observations from the lowest to richest wealth quintiles, respectively. Full details on the survey design and implementation are available elsewhere [9] . The publicly available dataset was obtained through online resources. The data were anonymous, with no identifiable information on the survey participants. As such internal review approval was not required.
Variables
In the analysis the outcome variable is facility-based delivery. It was constructed drawing on the survey question: "Where did you give birth to [name of child]?" Mothers are given the option of selecting from a list of places under the headings of home, public sector, private sector or other. We define a dichotomous variable whereby a birth is categorised as facility-based if it was known to have occurred at a private, public or non-governmental clinic. The focus on facility-based delivery was motivated by several considerations. First, this variable is an objective rather than subjective measure given that all women having a delivery are in need of the service. Second, facility-based delivery is the best proxy measure of skilled birth attendance, particularly given potential recall bias. This health service is essential and is included in the universal coverage agenda and a priority for coverage scale-up given its high efficacy for the prevention of maternal and neonatal mortality [18, 19] . Third, facility-based delivery is an intervention capable of representing both the ability of the health system to supply a complex, skilled service and the women's ability to utilise services even under the difficult circumstance of childbirth. We also note that the sociocultural and traditional factors influencing health care have been known to differ between men and women in other contexts and women are generally the primary actors in care-seeking for ill children [4, [20] [21] [22] [23] [24] [25] . Consequently, drawing on women's responses rather than on the men's questionnaire is more reliable in capturing the barriers to the utilisation of RMNCH facility-based services.
The decomposition is based on a split of the sample into poor and non-poor groups based on an asset-based wealth index constructed using principal component analysis [26] . This survey-provided index is used to group sampled households into thirds. Official national estimates put poverty at approximately 25 % of the population in the Philippines [27] . Moreover, a number of poverty alleviation programs of the government -including Conditional Cash Transfers (CCT), housing and enrolment into the national health insurance program (PhilHealth) -target the bottom two income quintiles of the population. Consequently, based on the wealth index, we define the poor and non-poor groups as the bottom two quintiles and as the top three quintiles of the sample, respectively.
The choice of covariates was motivated by three factors. First, we sought to test the significance of multiple factors. Second, it was guided by previous empirical studies, which have focused on accessibility and the sociocultural factors associated with facility-based delivery [28] [29] [30] [31] . Third, the choice was limited by the availability of relevant variables. Consequently, various maternal, socioeconomic and sociocultural factors were included in the model.
To isolate the influence of other variables it is important to first control for various socioeconomic factors. We used several variables. Mothers' and her partner's education were used as proxies for knowledge and awareness of health issues. At least weekly viewing of television captured access to information. Formal employment might similarly increase the range and access of information available to mothers. Furthermore, employment might provide mothers with the means to have a facility delivery. On the other hand, the opposite effect might occur if employment is poverty-induced and indicate resource constraints. Both the mother's and her partner's employment are included. Despite being limited by the available data, we maintain that these variables are likely to be highly associated with wealth and are important base control variables.
Geographic accessibility was captured through one subjective binary (0/1) indicator of the distance to a health facility according to respondent's answer to the question "when sick and wanting to get medical advice or treatment the distance to the health facility is a big problem". Various maternal characteristics were included as control variables in order to separate the influence from other covariates, especially employment and education. The included characteristics were the mother's fertility levels represented by birth order of the child, whether the child is a twin/triplet and the mother's pregnancy history (i.e. pregnancy termination and age at birth). Furthermore, two sociocultural factors were included: marital status and religion. Each may influence the choice of delivery place via the influence of female autonomy, social norms, beliefs and values, and possible discrimination [28] . Table 1 and Appendix  Table 5 provide definitions and descriptive statistics of all explanatory variables used in the analyses.
Statistical analysis
Wealth-based differences in the coverage of facility-based delivery care were assessed using a regression-based decomposition approach. In principle, the decomposition isolates the share of the coverage gap in the outcome variable due to differences in observable factors across the groups, which in our case are defined by the wealth index. While first developed for the unbounded continuous dependent variable case by Oaxaca [10] and Blinder [11] , we used a binary dependent variable extension of the Blinder-Oaxaca method formulated by Fairlie [16, 17] .
The decomposition involves two main steps. First, an appropriate probability model to link the outcome variable to the set of independent variables for each group is estimated. We opt to use wealth-specific logit models of the form:
where Y i is facility-based delivery -which takes a value of 1 if birth i took place in a facility, 0 otherwise. The vector X i contains the independent variables and ε i is the error term, which is assumed to be logistic, independent of the covariates, and independent for children in different communities that constitute the survey's primary sample unit. The parameter vectors β J are to be estimated separately for each sub-sample (i.e. J = P for the poor and J = NP for the non-poor) and using the pooled sample.
Second, the average regional difference in Y is decomposed as:
where N J is the sample size, Y J is the average probability of the outcome variable, X i J is a row vector of independent variables of observation i and β J is a vector of logit coefficient estimates (including the intercept), all for the (2) measures the proportion of the wealth gap that is due to group differences in the distributions of X (i.e. the "explained" portion or the endowment effect). The second term signifies the part due to differences in the group processes determining the levels of Y and the group differences in unmeasurable or unobserved endowments (i.e. the "unexplained" portion). The latter term is often interpreted as reflecting unobservable factors, which can include group-specific attitudes or omitted variables [14] . It is worth noting four methodological points related to the decomposition. First, it is equally valid to formulate the decomposition by replacingβ NP in the first term witĥ β P and substitute N P and X i P with N NP and X i NP in the second term. According to this specification we would be using the parameters from the poor sub-sample as the weights or "benchmark" in the first term of the decomposition. The benchmarking will provide a completely different set of estimates. This is a wellknown problem with Blinder-Oaxaca decomposition. Moreover, alternatively we could weigh the first term of the decomposition using the coefficient estimates from the pooled sample of the two groups. Thus, to test the sensitivity to the choice of coefficients, we present estimates using the two groups as benchmarks along with the pooled parameters (presented in the Appendix). Second, it is possible to further decompose the explained portion into the contributions of each covariate or groups of covariates in the case of categorical variables (e.g. mother's education). This detailed decomposition requires one-to-one matching of observations from both wealth-based groups. However, the results are potentially sensitive to the matching procedure. To address this, we randomly draw 100 samples from the larger non-poor [17] . Consequently, the results are influenced by the ordering of the covariates in the specification. Accordingly, in each replication we randomise the ordering of the independent variables to minimise the impact of this arbitrariness. Finally, it should be noted that in the presence of categorical variables, the choice of the omitted reference category does not influence the detailed decomposition [32] . Using the provided sample weights, the computations and the matching procedure account for the survey structure. All statistical analyses are estimated in Stata® 13.
Results
Descriptive results Table 1 presents the mean values of the variables used in the decomposition analysis. The descriptive statistics show higher mean coverage of facility-based delivery amongst the rich compared to the poor; the raw differential is 33.6 percentage-points, as shown in the top panel of Table 1 . The difference is statistically significant at conventional levels. The descriptive statistics by wealth groups also shed light on the differences in the observable characteristics. The distance to a health facility is reported to be a larger problem amongst the poor. Unsurprisingly socioeconomic status favours the rich. Comparing the percentages in the higher categories, mothers from richer households tend to be more highly educated and employed in professional/service industries: approximately 61 % of poor mothers have attained secondary or higher level education compared to approximately 93 % of mothers from rich households. Similarly, partners from poorer households tend to work in agriculture and have mostly primary education levels. Mothers from poorer households tend to report less access to information: 57 % of poor mothers report watching television at least once a week compared to 91 % for richer households. A higher percentage of poorer households are nonCatholic, while a substantial percentage of richer households live in the National Capital Region. Overall, the descriptive statistics suggest noticeable wealthbased differences in the outcome variable and the characteristics of the women and households.
Decomposition results
The results of the decomposition of the observed differences in the coverage of facility-based delivery between poor and non-poor households are reported in Table 2 . We also estimated the model using a linear probability model and the results are similar. Since the results may be sensitive to the choice of benchmark parameters (i.e. counterfactuals), we present both the results using either wealth groups' coefficients as the weights. The Appendix includes the decomposition results based on the pooled sample coefficients and the baseline logit estimates. Across the wealth groups, the odds-ratios and tests of statistical significance tend to be similar. A notable exception is the reduced odds and statistical significance for education from non-poor households.
The overall wealth-based difference in the coverage of facility-based deliveries is a sizeable 33.6 percentage points, as shown in the top panel of Table 2 . Of those percentage points, between 22.5 and 23.4 percentage points can be explained by the measureable characteristics specified in the model, depending on the chosen benchmark parameters. Accordingly, approximately 67-69 % of the wealth-based gap in coverage can be explained by the differences in average observed characteristics between poor and non-poor households. While we have been relatively successful in capturing the main factors explaining the disparity, at least 30 % of the gap remains unidentified.
The extent that the differences in specific observable characteristics are associated with the coverage gap is estimated via the detailed decomposition. All three socioeconomic factors are found to make statistically significant contributions. The proportion of the coverage gap accounted for by mothers' (between 5 and 7.8 %) and their partners' education (between 7.5 and 9.1 %), weekly television viewership (between 3.2 and 8.5 %), and mothers' (between 5.9 and 8.2 %) and partners' employment (between 11.1 and 19.3 %) are substantial. While statistically significant, the socioeconomic status is not the sole factor in explaining the coverage gap. Distance to a health facility is found to explain 1.1-1.4 percentage points of the 33.6 percentage point regional gap, approximately 3.4-4.1 % of the wealth-based difference in facilitybased deliveries depending on the parameters used as the benchmarks. Regional differences (between 4 and 6 %) also make a sizable contribution.
One of the largest contributors to the wealth-based gap was the birth order of the child. This factor explained between 12 and 17 % of the gap. This contribution is a combination of the higher odds of having a facility-based delivery if the child is the first born and the higher percentage of first born children amongst the non-poor group. All other maternal factors made negligible contributions. The decomposition using the pooled samples coefficients provides a sensitivity check for these results. The proportions were found to be consistent and contributions similar in terms of statistical significance (see Appendix  Table 5 ). Hence, while some results are sensitive to the choice of benchmark the overall conclusions are robust.
Discussion
In this study we utilised recently released micro-level nationally representative data from the Philippines to examine the factors that explain the wealth-based disparities in the coverage of delivery care health services. We examined a range of socioeconomic, maternal and sociocultural factors as well as geography and the difficulty of accessing services to decompose the disparities. The results show that differences in observed characteristics explain 67-69 % of wealth-based gap, depending on the parameters used to weight the distribution of the characteristics. The largest contributors were the education and employment status of the parents and the birth order of the child. These results suggest that the perceived benefit of facility care and the financial ability of households to access such care appear to drive the wealth-based disparity in levels of facility-based deliveries.
As to be expected, inequalities in the socioeconomic status of the households represented the largest set of contributors to the wealth-based difference in facilitybased delivery. More educated partners are likely to have more open attitudes towards modern medicine, more awareness of the benefits of facility-based care and more capability of demanding the type of care they deem adequate [28, 33] . Higher levels of education are likely to be associated with access to the financial resources (either directly or through knowledge of government programs and insurance schemes) to seek institutional care. On the other hand, the reduced odds and significance of education for non-poor households is unsurprising given the lack of variation in education across sampled non-poor Notes: Total number of observations is 7,121. Specifications include a dummy for missing partner information. The contribution of each variable to the regional gap is given under the column "Decomp." computed as the mean values of the decomposition using 100 random non-poor income sub-samples with the order of the variables in each replication randomised. Standard errors are given in parentheses and (*), (**) and (***) represent statistical significance at 10 %, 5 % and 1 % levels, respectively. Decomp., decomposition; S.E., standard error; Cont., contribution; term. preg., terminated pregnancy households, with the vast majority having obtained secondary or higher education. Economic accessibility likely underlies the contribution of the partners' occupation. Households less reliant on agriculture are found to have higher probability to seek a facility-based delivery. This likely reflects the higher costs of facility delivery for those engaged in agriculture [34] . Such costs will include not only transportation costs but income forgone [35] .
Even after controlling for socioeconomic status, the birth order of the child remained a large contributor to the gap. The percentage of first time mothers was higher amongst richer households and such mothers are more likely to have a facility-based delivery. This may reflect the uncertainty associated with the first pregnancy, with women with no previous experience of delivery more likely to be encouraged by health workers to have an institutional delivery [36] . More experienced mothers with histories of uncomplicated deliveries may believe professional care is unnecessary, particularly if it involves substantial costs in the form of child care and forgone household income [37] . The disparity due to birth order may also be an effect of insurance benefit coverage policies of Philhealth. The national insurer progressively covered up to the second delivery in 2003 [38] , the third delivery in 2006 [39] , the 4th delivery in 2008 [40] , and all deliveries regardless of birth order in 2014 [41] .
Subjective distance to a health facility and religion were found to be small but significant contributors to the disparities. Distance can act as disincentive to seeking care, particularly if there is a lack of transportation or the quality of care is perceived to be poor [28, 42, 43] . Yet, its impact is not substantial. This suggests that factors, such as affordability, acceptability, awareness, knowledge and attitudes, work in tandem with geographic accessibility as barriers to utilisation [44] . The contribution of religion is driven by statistically significant lower odds of Muslim mothers seeking delivery care and higher percentage of poor Muslims households. It is difficult to exactly isolate what drives this contribution but it is important to further examine the role of conflict and security. Most Muslim Filipinos reside in areas with on-going insurgencies. In the Muslim-dominated and conflict-ridden ARMM region, the proportion of women that delivered in a health facility is the lowest in the country, at 12.3%. Conflict has complex social effects that may impact on access to facilitybased delivery care services [45, 46] . It is also possible that such groups are discriminated against by staff as is the case in other contexts [47] , poor health infrastructure and transport may exist in areas where minorities live [48] or some cultural requirement might make mothers avoid an institutional delivery [28] .
Several caveats relate to the findings of this study. First, it should be noted that causal relationships cannot be asserted without longitudinal datasets and natural experiments. Extensions of this work should attempt to estimate a causal model to verify these results. Second, geographic accessibility was captured only through one subjective indicator of the distance to a health facility. Principally, this variable relies on respondents' perceived need for health services. Moreover, women are only asked to assess the difficulty in reaching a health facility. This does not necessarily represent the difficulty in reaching either a facility that can do a delivery or a facility known to offer quality services. Nonetheless, it does more widely represent barriers to health service utilisation by women for any illness. Third, data limitations entailed the use of proxies for potentially important factors that contribute to the wealth-based gap. No direct measure of quality of care, for example, is available. Although we control for a great many correlates and have relied on previous studies to specify the model, possible omitted variable bias cannot be ruled out.
Conclusion
This study has found moderate wealth-based disparities in the utilisation of institutional delivery in the Philippines. The results suggest that the largest contributors to this gap were the inequalities associated with the parents' education and employment status and the birth order of the child. Our findings confirm the importance of recent efforts made by the Philippine government to implement equitable, pro-poor focused health programs in the most deprived geographic areas of the country. They also highlight the importance of addressing the social determinants of health such as education. Although recent gains in education might contribute to narrowing this gap, concerted effort to improve institutional deliveries for higher order births is needed. The recent increase in the number of the poor covered by national health insurance (from 5.2 million families at the time of the survey to 14.7 million families in 2014 [49] ) will likely impact on the economic barriers but does not address issues of income security, particularly those in the agriculture sector. Finally, the importance of birthorder on wealth-related disparities for institutional delivery highlights the need for the country to effectively implement the Responsible Parenthood and Reproductive Health Law [50] to address significant unmet needs for family planning, particularly among poor women. Notes: Estimated odd-ratios are reported with standard errors in parentheses. (*), (**) and (***) represent statistical significance at 10 %, 5 % and 1 % levels, respectively. All specifications include regional dummies and a dummy for missing partner information Notes: Total number of observations is 7,121. Specifications include a dummy for missing partner information. Standard errors are given in parentheses and (*), (**) and (***) represent statistical significance at 10 %, 5 % and 1 % levels, respectively. Decomp., decomposition; S.E., standard error; Cont., contribution; term. preg., terminated pregnancy 
